Chemical context
Interest in benzodiazepines and their derivatives has concentrated on their pharmacological (Beaulieu, 2006; Tosti et al., 2007) and chemical (Ahabchane & Essassi, 2000) properties. In addition, they are used as raw materials for the synthesis of substances with antibacterial (Essassi et al., 1991) and antitumor (Lee et al., 1978) activities. They are also used as secondary analgesics or as co-analgesics (Aveline et al., 2001; Muster & Ben Slama, 2004) . 1,5-Benzodiazepine derivatives have been shown to exhibit anti-inflammatory (Roma et al., 1991) , hypnotics (Kudo, 1982) , anti-HIV-1 (Di Braccio et al., 2001) , anticonvulsant (De Sarro et al., 1996) , antimicrobial (Kumar & Joshi, 2007) and antitumor (Kamal et al., 2008) activities. In a continuation of our work on the synthesis of 1,5-benzodiazepine derivatives (Chkirate et al., 2018) , we report herein on the synthesis and crystal structure of the title compound, 4-dichloromethyl-2,3-dihydro-1H-1,5-benzodiazepin-2-one, together with the Hirshfeld surface analysis.
Structural commentary
The molecular structure of the title compound is illustrated in Fig. 1 . The seven-membered diazepine ring (C1/C6/N1/C7-C9/ N2) adopts a boat-shaped conformation: puckering parameters are Q(2) = 0.7692 (14) Å , '(2) = 21.25 (10) , Q(3) = 0.2131 (14) Å , '(3) = 131.2 (4)
, with a total puckering amplitude Q of 0.7982 (14) Å . The mean planes of the two rings are inclined to each other by 22.05 (6) . The C9 N2 bond has a Z configuration and a bond length of 1.2737 (18) Å . The C1-N2 [1.4124 (17) Å ] and C6-N1 [1.4068 (18) Å ] bond lengths are typical for a 2,3-dihydro-1H-1,5-benzodiazepin-2-one ring system and similar to those observed for the structure of a very similar compound, 4-methyl-2,3-dihydro-1H-15-benzodiazepin-2-one monohydrate (Saber et al., 2010) ; see also the Database survey section below.
Supramolecular features
In the crystal, molecules are linked by pairs of N-HÁ Á ÁO hydrogen bonds, forming inversion dimers with an R 2 2 (8) ring motif (Table 1 and Fig. 2) . The dimers are linked by C-HÁ Á Á interactions, forming layers that lie parallel to the (101) plane ( Fig. 3 and Table 1 ). There are no other significant intermolecular interactions present. The HÁ Á ÁH or HÁ Á ÁCl intermolecular distances all exceed the sum of their van der Waals radii.
Database survey
A search of the Cambridge Structural Database (CSD, version 5.39, update August 2018; Groom et al., 2016) for the 2,3-dihydro-1H-1,5-benzodiazepin-2-one skeleton yielded 12 hits (see supporting information). In all 12 compounds, the diazopine ring has a boat-shaped conformation, as does the title compound. The benzene ring and the mean plane of the diazepine ring are inclined to each other by dihedral angles ranging from ca 19.95 to 29.16 , compared to 22.05 (6) in the title compound. The C O bond lengths vary from ca 1.217-1.241 Å and the C N bond lengths vary from ca 1.272-1.295 Å . In the title compound, the corresponding bond lengths are 1.2288 (18) Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C1-C6 benzene ring. 
Figure 3
A view normal to (101) of the crystal packing of the title compound. The N-HÁ Á ÁO hydrogen bonds are shown as dashed lines and the C-HÁ Á Á interactions as blue arrows (see Table 1 ; H atoms not involved in these interactions have been omitted).
Figure 1
The molecular structure of the title compound, with the atom labelling. Displacement ellipsoids are drawn at the 50% probability level.
Figure 2
A partial view along the b-axis of the crystal packing of the title compound. The N-HÁ Á ÁO hydrogen bonds are shown as blue dashed lines and the C-HÁ Á Á(ring) interactions as purple dashed lines (see Table 1 ; H atoms not involved in these interactions have been omitted).
the title compound. Hence, the various geometrical parameters mentioned above for the title compound are typical for 2,3-dihydro-1H-1,5-benzodiazepin-2-ones. In the crystals of all but one compound, molecules are linked by pairs of N-HÁ Á ÁO hydrogen bonds, forming inversion dimers with an R 2 2 (8) ring motif. The same arrangement is observed in the crystal of the title compound.
Hirshfeld surface analysis
The molecular Hirshfeld surfaces were generated using a standard (high) surface resolution with the three-dimensional d norm surfaces mapped over a fixed colour scale of À0.456 (red) to 1.092 (blue) Å using the CrystalExplorer program (Turner et al., 2017) . The red spots on the surface indicate the intermolecular contacts involved in the hydrogen bonds. In Figs. 4 and 5, the red spots are attributed to the HÁ Á ÁO close contacts. Hirshfeld surface mapped over d norm to visualize the intermolecular interactions.
Figure 6
The overall fingerprint plot for the title compound.
Figure 4
The Hirshfeld surfaces of the title compound mapped over d norm , d i and d e .
Figure 7
Two-dimensional fingerprint plots with a d norm view of the ClÁ Á ÁH/HÁ Á ÁCl (30.5%), HÁ Á ÁH (22.5%), CÁ Á ÁH/HÁ Á ÁC (15%) and OÁ Á ÁH/HÁ Á ÁO (5.5%) contacts in the title compound.
represents the OÁ Á ÁH/HÁ Á ÁO contacts (30.4%) between the oxygen atoms inside the surface and the hydrogen atoms outside the surface at d e + d i = 2.5 Å and two symmetrical points at the top, bottom left and right. These data are characteristic of C-HÁ Á ÁO hydrogen bonding.
The HÁ Á ÁH graph in Fig. 7 shows the two-dimensional fingerprint of the (d i , d e ) points associated with hydrogen atoms. It is characterized by an end point that points to the origin and corresponds to d i = d e = 1.08 Å , which indicates the presence of the HÁ Á ÁH contacts in this study, which make a contribution of 54.3% to the crystal packing. The CÁ Á ÁH/ HÁ Á ÁC graph in Fig. 7 shows the contacts between carbon atoms inside the Hirshfeld surface and hydrogen atoms outside and vice versa and has two symmetrical wings on the left and right sides (6.8%). Much weaker CÁ Á ÁC (5.5%), OÁ Á ÁN/NÁ Á ÁO (2.4%), OÁ Á ÁO (0.3%) and SÁ Á ÁH/HÁ Á ÁS (0.2%) contacts also occur.
A view of the three-dimensional Hirshfeld surface of the title compound plotted over electrostatic potential energy in the range À0.082 to 0.042 a.u. using the STO-3G basis set at the Hartree-Fock level of theory is shown in Fig. 8 where the N-HÁ Á ÁO and C-HÁ Á Á hydrogen-bond donors and acceptors are shown as blue and red areas around the atoms related with positive (hydrogen-bond donors) and negative (hydrogen-bond acceptors) electrostatic potentials, respectively.
Synthesis and crystallization
The title compound was synthesized by the reaction of dichloromethane with (Z)-4-(2-oxopropylidene)-4,5-dihydro-1H-benzo [b] [1,5]-diazepine-2(3H)-one under phase-transfer catalysis (PTC) conditions using tetra-n-bromide butylammonium (TBAB) as catalyst and potassium carbonate as base.
To a solution of 4-(2-oxopropylidene)-4,5-dihydro-1H-benzo-[b][1,5]diazepine-2(3H)-one (2.87 mmol) in dichloromethane (30 ml) as reagent and solvent, potassium carbonate (5.71 mmol) and a catalytic amount of tetra-n-butylammonium bromide (0.37 mmol) were added. The mixture was stirred for 48 h. The solid material was removed by filtration and the solvent evaporated under vacuum. The residue was purified through silica gel column chromatography using hexane/ethyl acetate (ratio 8:2). Slow evaporation at room temperature lead to the formation of colourless single crystals (yield 69%).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All H atoms were located in a difference-Fourier map and freely refined.
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Figure 8
A view of the three-dimensional Hirshfeld surface plotted over electrostatic potential energy
4-Dichloromethyl-2,3-dihydro-1H-1,5-benzodiazepin-2-one
Crystal data Extinction coefficient: 0.0137 (7) Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma (F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
